Potassium chloride inhibits proliferation of cerebellar granule neuron progenitors.
CNS neurogenesis involves a critical transition where neuronal progenitors exit the cell cycle and initiate terminal differentiation. Recent experiments have suggested that depolarization inhibits DNA synthesis in cortical progenitors. Depolarization of proliferating neuronal progenitors may thus activate mechanisms that prevent proliferation and allow the initiation of terminal differentiation. We present evidence that depolarizing concentrations of KCl (25-50 mM) reduce proliferation of developing postnatal cerebellar granule cells in culture. These studies show that KCl antagonizes the mitogenic response of granule cells to insulin-like growth factor-I (IGF-I) and that this reduction in proliferating cells is not the result of a selective cell death. We also examined the differentiation of granule cell cultures using Brn-5 expression as an early differentiation marker. In vivo Brn-5 expression occurs soon after developing granule cells exit the cell cycle and begin their final differentiation. In control cultures and cultures treated with high concentrations of KCl Brn-5 expression increased over 24-48 h of culture. Our results suggest depolarizing concentrations of KCl antagonize proliferation of cerebellar granule neuron progenitors however allow their continued differentiation.